crying.8 Nevertheless, they are rarely so large and certainly never as prolonged as those seen in smothering. They do not occur during sleep. Secondly, at about one minute after the onset of the episode there was a series of large breaths occurring at a relatively slow rate with a characteristically prolonged expiratory phase. This "gasping" respiratory pattern is a typical response to severe arterial hypoxaemia.'0 Thirdly, the episode was associated with a severe degree of sinus tachycardia.
Finally, some 60 seconds after the onset of the episode, there were the large slow waves and a subsequent isoelectric baseline on the electroencephalogram' typical of cerebral hypoxaemia. It is important to compare the comparatively long time taken for electroencephalographic changes to occur after smothering with the comparatively short latency in prolonged expiratory apnoea, in which severe hypoxaemia is extremely rapid in onset.8 Thus unconsciousness and electroencephalographic changes from cerebral hypoxaemia are present after only 30 seconds in this latter condition, whereas in smothering around 60-70 seconds ofcomplete airway obstruction was present before the associated changes were detected. This adds weight to the hypothesis that prolonged expiratory apnoea is associated with severe ventilatoryperfusion mismatch, probably resulting from widespread alveolar atelectasis. '7 8 It was clearly crucial that both mothers should receive psychiatric treatment. It is difficult to know how much to believe ofthe histories given concerning their childhood, as so much deception was woven into their stories. Nevertheless, it may be relevant that both mothers reported severe physical abuse from their fathers during adolescence.'920 If this can be validated-it may have important implications with regard to prevention, diagnosis, and treatment.
In conclusion smothering is a comparatively rare but dangerous and preventable cause of hypoxaemic episodes in infants and young children. Diagnosis by video camera surveillance produces unequivocal evidence, avoids the need for nursing and medical staff to enter into confrontation with the mother in court, and prevents the trauma of confronting the mother with an incorrect suspicion. Unequivocal evidence is crucial to the adequate protection of the child. Future studies may show that a specific pattern on multichannel recordings of physiological variables is pathognomonic of imposed apnoea, thus avoiding the need for video surveillance. Women attending the scanning department during the last trimester of pregnancy were given a written description of the study. Provided that they had no objections to participating they were then randomly allocated to one of two groups. In the first group placental grading was reported to the obstetricians for all ultrasound examinations thereafter. In the second group the placenta was graded but the grading was recorded only for the purposes of the study and was not reported in the casenotes (other details of the examination were reported as usual). Once entered in the study the women remained in their allocated group for all subsequent scans. (table I) . Secondary analyses showed that the association with low birth weight reflected both increased risk of preterm delivery (odds ratio 1-7, 95% confidence interval 0-9 to 3-0) and increased risk of low birth weight for gestational age (odds ratio 1-3, 95% confidence interval 0-8 to 2-0).
THE RANDOMISED CONTROLLED TRIAL
The 2000 subjects were randomly divided into two equal sized groups. The mean gestational age at entry-and therefore at the first scan-was 31-7 weeks in the first group (placental grading reported to the clinician) and 31 -8 in the second group. Randomisation produced groups which were also comparable in other important respects (table II) . 
Discussion
The two ultrasonographers who performed all the scans in this study showed near perfect agreement in their placental grading. Nevertheless, the subjective element of the test may result in important interobserver variation (as was our experience when a new ultrasonographer joined the department). This may explain the prevalence rates different from ours reported from some hospitals'0 but not from others." Clearly such variation could prejudice the usefulness of the test, and standardisation of interpretation is important before contemplating the introduction of this test into clinical practice.
For the purpose of assessing the predictive properties of early placental maturation we chose to concentrate on 34 to 36 weeks. Routine late ultrasound scans are commonly performed at this stage of pregnancy and elective delivery is a much safer option than it is before 34 weeks. Clinical action taken on the basis of a test result may alter the outcome against which the test is being compared and lead to an underestimate or overestimate of the test's performance. For this reason the intention had been to restrict the evaluation of the predictive properties of early placental maturation to the group in which the grading results had been withheld from the clinicians. In the event the results in the two trial groups in these respects were so similar that we chose to include all cases with scans in this gestational age period to give a larger sample size.
The study has confirmed the associations between early placental maturation and problems in labour, poor condition at birth, and low birth weight. As table I shows, a grade 3 placenta at 34-36 weeks is associated with an estimated increase of between 2 and 8 in the odds of having these conditions. None of the sensitivities are high, however, indicating that only a few babies with these conditions (with the possible exception of normally formed stillbirths) will show the signs of early placental maturation. Furthermore, low prevalence of the conditions coupled with specificities around 85% result in low predictive values of positive test results. In other words, although the chances of subsequent obstetric problems are apparently more than doubled in association with early placental maturation, only a few of these cases will actually develop a problem. This suggests that the finding of a grade 3 placenta at this gestation should lead to increased surveillance and supplementary tests of fetal wellbeing rather than to more definitive obstetric intervention.
The study also confirmed the association of early placental maturation with smoking in early pregnancy. Crawford et al observed differences between smokers and non-smokers in ultrasound placental texture as early as the second trimester and these persisted to delivery.t2 To put our findings another way, 23% of smokers developed grade 3 appearance between 34 and 36 weeks compared with 13% of non-smokers. The observed relation with ethnic origin was unexpected: only 8% of non-whites (predominantly from Asia) had grade 3 placental appearance at 34-36 weeks compared with 16% of whites. This was partly but not totally explained by the fact that the Asian women almost invariably did not smoke. Before this study placental grading was already being used in clinical practice at Peterborough Maternity Hospital and no attempt was made to standardise the clinical response by the clinicians who knew the result. In fact the commonest response was additional oestriol estimations (table III) .
Randomisation generated two trial groups that were comparable in important respects. The group where the clinician did not know the placental grading included slightly more young women who were in their first pregnancy, were of low social class, and were smokers. These minor imbalances, however, had no important effect on the conclusions drawn from the study. The trial was pragmatic and was superimposed on the ultrasound screening programme already in existence in the hospital.'3 Of the women recruited to the study, 1910 (96%) had been scanned early in pregnancy and 1753 (88%) followed the hospital policy and had two or more scans after entry to the trial.
The choice of a combination of measures of outcome on which to base the main hypothesis reflected the need for an index frequent enough to allow a reasonable chance of identifying a clinically plausible effect. Furthermore, even using this index the trial was not statistically very powerful. This is reflected in the fact that the trial's estimated reduction in bad outcome of 14% was not significant. The observed difference in the stillbirth rate was significant but was not a formal prior hypothesis and this secondary analysis therefore generates rather than tests a hypothesis. The observed fivefold risk reduction for normally formed perinatal deaths is certainly an overestimate of the true effect of this test (95% confidence interval of the relative risk 0 04 to 0-94). Nevertheless, the case review does suggest that some of the observed difference can be ascribed to the availability of the grading information.
This study alone does not justify routine scanning in late pregnancy. Further, larger randomised trials of placental grading are required. Nevertheless, these results do provide a basis for recommending that placental grading should be one of the indices reported during ultrasound examination in the third trimester.
